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鉴定命名为 Aspergillus niger BE-2。采用 Plackett-Burman 实验设计分析了影响该
菌产木聚糖酶的显著因子，结果显示各因素影响的显著性水平为温度 > 发酵时
间 > 起始 pH > Vc > CaCl2 > 蛋白胨 > Tween 80，其中温度和发酵时间对产酶
量影响较显著。利用响应面法优化该菌液态发酵产木聚糖酶的条件。优化后的
佳产酶条件为 38 ℃，pH 4.9，96 h。优化后的发酵产木聚糖酶活性显著提高，
粗酶液酶活性 高可达 174 IU/mL，且该菌株明显表现为一株耐高温产酶菌。 
酶反应特性研究表明，菌株 BE-2 木聚糖酶作用的 适温度为 55 ℃， 适
pH 为 5.0，且在一定温度和 pH 范围内，酶活性保持相对稳定，适合工业应用。


























Due to the shortage of fossil fuel and the urgent demand for new alternative 
energy, scientists propose making full utilization of lignocellulose materials to 
improve the using efficiency of bioresource and cut down the cost. Many kinds of 
high-efficiency lignocellulose degrading microorganisms were isolated from the 
nature environment. And now, optimizing enzyme-producing conditions using 
statistical experimental designs, studying of the enzyme producing mechanism and 
reforming or constructing engineering strains by genetic engineering technique to 
improve the yield of enzymes are becoming the focus of research and development. 
In this research, a high-efficiency xylanase producing strain was screened from 
decayed bagasse and identified as Aspergillus niger BE-2. The fermentation 
conditions for xylanase production was optimized by Response Surface Methodology 
(RSM). The results showed the optimal conditions for xylanase production by A. 
niger BE-2 were at 38 ℃, pH 4.9 for 96 h. Under the optimal conditions, the 
maximum activity of xylanase was 174 IU/mL. In addition, the strain was obviously 
tolerate to high temperature and could produce xylanase at 38 ℃.  
The studies on enzymatic properties showed that its optimum reaction temperature 
and pH were 55 ℃ and 5.0, respectively. The results suggested that A. niger BE-2 
was applicable for industrial production of xylanase. The components of xylanase 
saccharified liquid were analyzed by HPLC. The results showed that the degradation 
rate of hemicellulose by BE-2 was high and the main products included plenty of 
xylose and a few xylooligosaccharides, arabinose and glucose. The highest yield of 
xylooligosaccharides were obtained with 300 IU/g loading enzyme in 50 mL system, 
for 2 h. Within limits, more enzyme loading and shorter time are beneficial to the 
production of xylooligosaccharides. It is presumed that this strain has a high 
arabinofuranosidase activity which can hydrolyze the arabinose from the side chains 















In submerged cultures, corncob and glucose were chosen as main carbon resource 
of the induction and deter medium respectively. The extracellular proteins released 
from A.niger BE-2 were compared by means of two-dimensional (2-D) gel 
electrophoresis. The differential proteins were identified by peptide mass 
fingerprinting (PMF) using matrix-assisted laser desorption ionization time-of-flight 
mass spectrometry (MALDI-TOF/MS) after tryptic digestion and extraction. 
seventeen spots from the corncob cultures and eight spots from glucose cultures were 
excised from the 2-D gels and subjected to MALDI-TOF/MS analysis. Seventeen of 
them were identified by comparison of the peptide data to the National Center for 
Biotechnology Information (NCBI) database. Two kinds of endo-β-xylanase, 
α-arabinofuranosidase and aspartic protease related to xylan degrading and regulation 
were identified. 
 
Keywords: Aspergillus niger BE-2; Xylanase; Response Surface Methodology; 


















































































图 1-1 组成半纤维素的糖基 
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